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Abstract 
,QGXVWULDO3URGXFW6HUYLFH6\VWHPV,36ðDUHGHOLYHUHGLQQHWZRUNVFRQVLVWLQJRI,36ðSURYLGHUFXVWRPHUDQGYDULRXVVXSSOLHUVRIVHUYLFHDQG
SURGXFWVKDUHV)RUVXFFHVVIXO,36ðGHOLYHU\WKHVHQHWZRUNVPXVWEHPDQDJHGHIIHFWLYHO\,QSDUWLFXODUKDYLQJWKHULJKWUHVRXUFHVDYDLODEOHZKHQ
DQG ZKHUH QHHGHG LV FUXFLDO WR GHOLYHULQJ VXSHULRU FXVWRPHU YDOXH $W WKH VDPH WLPH LQQRYDWLYH ,36ð EXVLQHVV PRGHOV LQFUHDVLQJO\ JDLQ
LPSRUWDQFHDQGQHHGWREHFRQVLGHUHGGXULQJWKHRUJDQL]DWLRQRI,36ðGHOLYHU\'HSHQGLQJRQWKHFRQWUDFWHGUHYHQXHPRGHOWKHREMHFWLYHVRI
,36ðGHOLYHU\SODQQLQJFDQYDU\IURPRQH,36ðWRWKHRWKHUZLWKLQIOXHQFHVRQUHTXLUHGOHDGWLPHVDQGWKHFDSDFLW\OHYHOZKLFKQHHGVWREH
PDLQWDLQHG)XUWKHUPRUHVHYHUDORWKHUEXVLQHVVPRGHOFKDUDFWHULVWLFVVXFKDVWKHULVNGLVWULEXWLRQSURSHUW\ULJKWVDQGSURFHVVUHVSRQVLELOLW\
ZLOOKDYHDQLQIOXHQFHRQ,36ðGHOLYHU\ZKLFKQHHGWREHFRQVLGHUHGLQ,36ðQHWZRUNSODQQLQJ
,QWKLVSDSHUDQDJHQWEDVHGVLPXODWLRQDSSURDFKIRUVWUDWHJLF,36ðQHWZRUNSODQQLQJLVSUHVHQWHGZKLFKLVDEOHWRFRYHUDQGUHSUHVHQWYDULRXV
EXVLQHVVPRGHOVSHFLILFREMHFWLYHVFRQVWUDLQWVDQGSDUDPHWHUV'LIIHUHQWEXVLQHVVPRGHOVLQIOXHQFHQRWRQO\,36ðIXQFWLRQVDQGSK\VLFDOPRGXOHV
EXWDOVRWKHW\SHVWLPHVDQGIUHTXHQF\RIVHUYLFHVZKLFKQHHGWREHGHOLYHUHG7KHGHVFULEHGDJHQWEDVHGPRGHOLVSURWRW\SLFDOO\LPSOHPHQWHG
,WFDQEHDSSOLHGDVDGHFLVLRQVXSSRUWV\VWHPLQWKHGHVLJQDQGUHVWUXFWXULQJRI,36ðQHWZRUNVDQGIRUVWUDWHJLFFDSDFLW\SODQQLQJGHFLVLRQV$
VFHQDULRVWXG\LVSUHVHQWHGWRHYDOXDWHWKHVLPXODWLRQDSSURDFKDQGWRVKRZKRZWKHLQIOXHQFHRIG\QDPLFEXVLQHVVPRGHOVFDQEHUHSUHVHQWHGLQ
,36ðQHWZRUNSODQQLQJ
7KH$XWKRUV3XEOLVKHGE\(OVHYLHU%9
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKH,QWHUQDWLRQDO6FLHQWLILF&RPPLWWHHRIWKH&RQIHUHQFHLVFRFKDLUHGE\3URI'DQLHO%ULVVDXG	3URI
;DYLHU%28&+(5
.H\ZRUGV,QGXVWULDO3URGXFW6HUYLFH6\VWHPV,36ðEXVLQHVVPRGHOVQHWZRUNSODQQLQJVLPXODWLRQ
1. Introduction 
,QGXVWULDO SURGXFWVHUYLFH V\VWHPV ,36ð DUH LQWHJUDWHG
VROXWLRQV ZKLFK SURYLGH VXSHULRU FXVWRPHU YDOXH ,36ð
UHSUHVHQWDQHZZD\RIYDOXHFUHDWLRQWKDWGRHVQRWIRFXVRQ
WKHPHUHSURYLVLRQRISURGXFWVDQGVHUYLFHVEXWRQVDWLVI\LQJ
WKHFXVWRPHU¶VQHHGVZLWK WKHKHOSRI LQGLYLGXDOFXVWRPL]HG
VROXWLRQV>@'XHWRWKHSDUDGLJPVKLIWDVVRFLDWHGZLWK,36ðDV
RSSRVHG WR VROLWDU\ SURGXFWV DQG VHUYLFHV VSHFLILF ,36ð
EXVLQHVVPRGHOVKDYHHYROYHGWRGHILQHGLIIHUHQWW\SHVRIYDOXH
FUHDWLRQUHYHQXHFRVWDQGULVNVKDULQJDVZHOODVFROODERUDWLRQ
EHWZHHQQHWZRUNSDUWQHUVZLWKLQWKH,36ðQHWZRUN>±@
6LQFH ,36ð DUH SURYLGHG LQ QHWZRUNV ZLWK LQWHQVHO\
FROODERUDWLQJSDUWQHUVWKHVHQHWZRUNVQHHGWREHSODQQHGDQG
PDQDJHG WKRURXJKO\ >@ 7KH VWUDWHJLF WDVN RI ,36ð QHWZRUN
SODQQLQJ LQYROYHV GHFLVLRQV UHJDUGLQJ WKH TXDQWLW\
TXDOLW\TXDOLILFDWLRQIOH[LELOLW\DQGORFDWLRQRIUHVRXUFHVDQG
LVFULWLFDOWRHQVXULQJDQHIIHFWLYH,36ðGHOLYHU\>@
%HFDXVH,36ðEXVLQHVVPRGHOVGHWHUPLQHWKHZD\LQZKLFK
YDOXHDQGUHYHQXHDUHFUHDWHGZLWKLQWKH,36ðQHWZRUNEXVLQHVV
PRGHOFKDUDFWHULVWLFVKDYHWREHWDNHQLQWRDFFRXQWGXULQJ,36ð
QHWZRUNSODQQLQJ,QOLQHZLWKWKLVWKHDLPRIWKLVSDSHULVWR
GHVFULEHWKHLQIOXHQFHRIEXVLQHVVPRGHOVRQWKH,36ðQHWZRUN
DQGGHOLYHU\RUJDQL]DWLRQ$QDJHQWEDVHGVLPXODWLRQDSSURDFK
LV LQWURGXFHG DV D WRRO IRU VFHQDULREDVHG QHWZRUN SODQQLQJ
6XEVHTXHQWO\DILFWLRQDOHYDOXDWLRQVFHQDULRRIDPDFKLQHWRRO
PDQXIDFWXUHU LVSUHVHQWHG ,Q WKLVVFHQDULR SHUFHQWRI WKH
FXVWRPHUV FKDQJH WR DQ DYDLODELOLW\RULHQWHG EXVLQHVVPRGHO
:LWK WKH KHOS RI WKH DJHQWEDVHG VLPXODWLRQ DSSURDFK WKH
HIIHFWVRQPDFKLQHDYDLODELOLW\UHYHQXHDQGFRVWVDVZHOODVRQ
QHWZRUNSDUWQHUVDQGUHVRXUFHVDUHH[DPLQHGTXDQWLWDWLYHO\
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2. IPS² delivery in networks 
'XHWRFXVWRPHULQWHJUDWLRQKLJKOHYHOVRIXQFHUWDLQW\DQG
WHFKQRORJ\LQWHQVLYH KDUGZDUH WKH SODQQLQJ DQG GHOLYHU\ RI
,36ðLVDFRPSOH[WDVN>@7KHUHIRUHPDQ\GLIIHUHQWQHWZRUN
SDUWQHUVDUHLQYROYHGZKLFKFDQFRRSHUDWHERWKYHUWLFDOO\RQ
GLIIHUHQW OHYHOVRI WKH VXSSO\FKDLQDQGKRUL]RQWDOO\ RQ WKH
VDPHOHYHOVRIWKHVXSSO\FKDLQ>@,QHDFK,36ðQHWZRUNWKHUH
LVRQH,36ðSURYLGHUZKRPDQDJHVWKHQHWZRUNLVUHVSRQVLEOH
IRU,36ðGHOLYHU\DQGUHSUHVHQWV WKHRQHIDFHWRWKHFXVWRPHU
>@ 7KH RWKHU EDVLF UROHV ZLWKLQ WKH ,36ð QHWZRUN DUH WKH
FXVWRPHU ,36ð PRGXOH VXSSOLHUV FRPSRQHQW VXSSOLHUV DQG
VHUYLFH VXSSOLHUV ,36ð PRGXOH VXSSOLHUV SURYLGH LQWHJUDWHG
SURGXFWV DQG VHUYLFHV ZKLFK FDQQRW EH PDUNHWHG
LQGHSHQGHQWO\GXHWRWKHLULQWHJUDOFKDUDFWHU2SSRVHGWRWKLV
FRPSRQHQW VXSSOLHUV SURYLGH SK\VLFDO FRPSRQHQWV HLWKHU WR
WKH ,36ð SURYLGHU RU WR WKH FXVWRPHU GLUHFWO\ DQG VHUYLFH
VXSSOLHUV GHOLYHU RU DVVLVW LQ GHOLYHULQJ VHUYLFHV WR WKH
FXVWRPHU>@
7KHSURYLGHUQHWZRUNLVWKHFRQVRUWLXPRIDOOSDUWQHUVIURP
DOO,36ðQHWZRUNV±LWFRPSULVHVDOORUJDQL]DWLRQVZLWKZKRP
WKH,36ðSURYLGHULVFXUUHQWO\FRRSHUDWLQJWRGHOLYHUFXVWRPHU
YDOXHE\PHDQVRI ,36ð ,WQHHGV WREHPDQDJHGFDUHIXOO\ LQ
RUGHUWRPDNHVXUHWKDWWKHUHTXLUHGUHVRXUFHVIRU,36ðGHOLYHU\
FDQEHSURYLGHG LQ WKH ULJKW TXDQWLW\DQGTXDOLW\ZKHUHDQG
ZKHQQHHGHG2QHLPSRUWDQWWDVNRIVWUDWHJLFDOO\SODQQLQJWKH
SURYLGHUQHWZRUNWKHUHIRUHLVWRPDQDJHUHVRXUFHFDSDFLW\ZLWK
UHJDUG WR UHVRXUFH TXDQWLW\ TXDOLW\ RU TXDOLILFDWLRQ ORFDWLRQ
DQGDYDLODELOLW\>@
,36ðQHWZRUNSODQQLQJLVDVWUDWHJLFSODQQLQJWDVN1HWZRUN
SODQQLQJDSSURDFKHVWKHUHIRUHKDYHWRWDNHLQWRDFFRXQWVHYHUDO
W\SHVRIXQFHUWDLQW\>@0RVWLPSRUWDQWO\WKHUHLVXQFHUWDLQW\
UHJDUGLQJ WKH VSHFLILF GHPDQG IRU ,36ð GHOLYHU\ SURFHVVHV
6LQFHWKHSODQQLQJKRUL]RQLVXVXDOO\ORQJHUWKDQRQH\HDURQO\
D VPDOO SURSRUWLRQ RI DOO GHOLYHU\ SURFHVVHV LV NQRZQ ZLWK
FHUWDLQW\DQGFDQEHSODQQHGLQDGYDQFH7KHODUJHVWSURSRUWLRQ
FDQRQO\ EH HVWLPDWHG E\PHDQVRI VWDWLVWLFDO HYDOXDWLRQ DQG
GLVWULEXWLRQIXQFWLRQVEDVHGRQKLVWRULFDOGDWD>@8QFHUWDLQW\
LV IXUWKHU LQFUHDVHG E\ WKH XQSUHGLFWDELOLW\ RI WKH PDUNHW
GHYHORSPHQW DQG RI WKH DYDLODELOLW\ RI UHVRXUFHV ZLWKLQ WKH
SURYLGHUQHWZRUN
$GGLWLRQDOO\ SRVVLEOH VKLIWV LQ EXVLQHVV PRGHOV DQG
WHFKQRORJLFDOLQQRYDWLRQVZLOOKDYHDQLPSDFWRQWKHTXDQWLW\
DQGW\SHRIUHTXLUHG,36ðGHOLYHU\SURFHVVHV(VSHFLDOO\LIWKH
SURYLGHU KDV SUHYLRXVO\ IRFXVHG RQ VHOOLQJ KLJKWHFKQRORJ\
SURGXFWV ZLWK FRPSOHPHQWDU\ VHUYLFHV DQG LV QRZ JUDGXDOO\
XQGHUJRLQJ DPLJUDWLRQ WRZDUGV DQ ,36ð SURYLGHU WKH HQWLUH
SURYLGHU QHWZRUN LQFOXGLQJ SDUWQHUV DQG UHVRXUFHV KDV WR EH
DGDSWHGFRQVWDQWO\
&RQVHTXHQWO\ VHUYLFHPDQDJHUV LQFKDUJHRISODQQLQJ WKH
SURYLGHU QHWZRUN IRU ,36ð GHOLYHU\ QHHG WR FRQVLGHU D ODUJH
TXDQWLW\RILQIOXHQFLQJIDFWRUV>@0RUHWKDQWKDWWKHVFRSH
IRUDFWLRQLQVWUDWHJLFQHWZRUNSODQQLQJLVYHU\ODUJHLHDJUHDW
YDULHW\RIPHDVXUHVPXVWEHWDNHQLQWRDFFRXQW7KHVHUHSUHVHQW
VWUDWHJLFFDSDFLW\PDQDJHPHQWRSWLRQVDQGLQFOXGHIRUH[DPSOH
KLULQJRUOD\RIIRIILHOGVHUYLFHHQJLQHHUV)6(TXDOLILFDWLRQ
RI )6( UHORFDWLRQ RI )6( SURGXFW PRGLILFDWLRQV FKDQJLQJ
SUHYHQWLYHPDLQWHQDQFHSHULRGVDPRQJVWRWKHUV>@
%HFDXVHRI WKLV FRPSOH[LW\ LQ VWUDWHJLF QHWZRUNSODQQLQJ
VRSKLVWLFDWHGGHFLVLRQVXSSRUWLVUHTXLUHGWRKHOSHVWLPDWLQJWKH
HIIHFWRIGLIIHUHQWPDQDJHPHQWRSWLRQV>@)RUWKLVSXUSRVH
D VLPXODWLRQEDVHG DSSURDFK IRU ,36ð QHWZRUN SODQQLQJ LV
SUHVHQWHG ZLWKLQ WKLV SDSHU VHFWLRQ  3ULRU WR WKLV DQ
RYHUYLHZ RI ,36ð EXVLQHVV PRGHOV LV JLYHQ VHFWLRQ  DQG
UHOHYDQWLQWHUGHSHQGHQFLHVEHWZHHQ,36ðEXVLQHVVPRGHOVDQG
WKH,36ðGHOLYHU\RUJDQL]DWLRQDUHH[SODLQHGVHFWLRQ7KHVH
IRXQGDWLRQVKDYHWREHWDNHQLQWRDFFRXQWGXULQJVWUDWHJLF,36ð
QHWZRUN SODQQLQJ DQG DUH WKXV LQWHJUDWHG LQ WKH VLPXODWLRQ
PRGHO
3. IPS² business models 
,36ð DUH DOZD\V WDLORUHG DQG FRQWLQXRXVO\ DGDSWHG WR
LQGLYLGXDODQGG\QDPLFDOO\FKDQJLQJFXVWRPHUUHTXLUHPHQWVDV
ZHOODVVXSSOLHUFDSDELOLWLHV7KXVLQWKHPDMRULW\RIFDVHVDQ
,36ðLVXQLTXH&RQVHTXHQWO\LQRUGHUWRDOORZIRULQGLYLGXDO
FXVWRPHUVROXWLRQVWKHXQGHUO\LQJ,36ðEXVLQHVVPRGHOVKDYH
WREHGLVFXVVHGRQDYHU\FRQFUHWHSURGXFWVHUYLFHOHYHOZKLFK
XQIRUWXQDWHO\KDVEHHQZLGHO\RPLWWHGLQH[LVWLQJOLWHUDWXUH>@
%XVLQHVVPRGHOVIRU,36ðFKDUDFWHUL]HDVSHFLILFUHODWLRQVKLS
EHWZHHQDSURYLGHUDQGDFXVWRPHUDQGSRVVLEO\RWKHUYDOXH
DGGLQJSDUWQHUVRIWKHSURYLGHUQHWZRUN>±@7KH\DUHKLJKO\
FRPSOH[ V\VWHPV WKDW DUH FRPSRVHG RI YDULRXV FRPSRQHQWV
RIWHQ GHVFULEHG DV SDUWLDO PRGHOV $PRQJVW WKHVH SDUWLDO
PRGHOVWKHYDOXHSURSRVLWLRQLVWKHFHQWUDOFKDUDFWHULVWLFRIDQ
,36ðEXVLQHVVPRGHO>@,WGHWHUPLQHVKRZDQGE\ZKLFK,36ð
FRPSRQHQWVYDOXHLVFUHDWHGDQGKRZSURFHVVHVDUHGLVWULEXWHG
EHWZHHQFXVWRPHUDQGSURYLGHU
$QRWKHU LPSRUWDQW SDUWLDO PRGHO LV WKH UHYHQXH PRGHO
ZKLFK GHVFULEHV LI WKH SURYLGHU¶V UHYHQXH LV EDVHG RQ VLQJOH
WUDQVDFWLRQV VXFK DV SURGXFW VDOH RU VHUYLFH GHOLYHU\ WKH
SURYLVLRQRIDSURPLVHGDYDLODELOLW\UDWLRRUWKHRXWSXWRIWKH
SURGXFW XVH IRU H[DPSOH )XUWKHUPRUH D EXVLQHVV PRGHO LV
FKDUDFWHUL]HGE\ WKHZD\ LQZKLFK FRVWV DVZHOO DV ULVNV DUH
GLVWULEXWHG ZLWKLQ WKH SURYLGHU QHWZRUN DQG ZKLFK RI WKH
SDUWQHUV LV UHVSRQVLEOH IRU ZKLFK WDVNV DQG SURFHVVHV 2I
FRXUVHDOVRWKHRZQHUVKLSVWUXFWXUHSURSHUW\ULJKWVDQGYDOXH
GLVWULEXWLRQDUHSDUWRIWKH,36ðEXVLQHVVPRGHO>@
,36ðEXVLQHVVPRGHOVFDQEHGLIIHUHQWLDWHGE\WKHGHJUHHRI
FROODERUDWLRQ EHWZHHQ FXVWRPHU DQG SURYLGHU ,Q WUDGLWLRQDO
WUDQVDFWLRQEDVHGEXVLQHVVPRGHOVVLQJOHSURGXFWVRUVHUYLFHV
DUH VROG 7KXV WKH LQWHQVLW\ RI FROODERUDWLRQ LV ORZ DV WKH
FXVWRPHU FRQGXFWV QHDUO\ DOO SURFHVVHV 2SSRVHG WR WKLV LQ
SURYLGHUGULYHQPRGHOV WKH SURYLGHU WDNHV RYHUPRVW RI WKH
SURFHVVHVIURPWKHFXVWRPHULQKLVUHVSRQVLELOLW\7KLVPHDQV
WKDW WKH FROODERUDWLRQ LQWHQVLW\ LV DOVR UHODWLYHO\ ORZDQG WKH
SURYLGHUEHDUVPRVWRIWKHULVNV7KHEXVLQHVVPRGHOVEHWZHHQ
WKHVH WZRH[WUHPHVFDQEHFKDUDFWHUL]HGE\DKLJKGHJUHHRI
FROODERUDWLRQ,QWKHVHFROODERUDWLRQLQWHQVHPRGHOVFXVWRPHU
DQGSURYLGHUMRLQWO\FRQGXFWVXESURFHVVHVHJWRHQVXUHWKH
DYDLODELOLW\ ZLWKLQ WKH VXSHURUGLQDWH ,36ð GHOLYHU\ SURFHVV
+HQFHWKHSDUWQHUVKDYHWRFROODERUDWHDQGFRRUGLQDWHZKLFK
UHTXLUHVDQLQWHQVHDQGWUXVWIXOEXVLQHVVUHODWLRQVKLS>@
104   Henning Lagemann et al. /  Procedia CIRP  30 ( 2015 )  102 – 107 
4. Interdependencies between IPS² business models and 
the delivery organization 
7KH ,36ð GHOLYHU\ RUJDQL]DWLRQ VSHFLILHV ZKLFK SDUWQHUV
FROODERUDWHZLWKLQ WKHSURYLGHUQHWZRUNDQGZKLFK UHVRXUFHV
DUHSURYLGHGE\HDFKRIWKHVHSDUWQHUV%HVLGHVWKHTXDQWLW\DQG
TXDOLW\RUTXDOLILFDWLRQWKHGHWHUPLQDWLRQRIUHVRXUFHORFDWLRQV
DQGDYDLODELOLWLHVLVSDUWRIWKHGHOLYHU\RUJDQL]DWLRQ,QRUGHU
WR HQVXUH DQ HIIHFWLYH DQG HIILFLHQW RUJDQL]DWLRQ RI ,36ð
GHOLYHU\ GLIIHUHQW W\SHVRI FRQWURO YDULDEOHV FDQEH DGDSWHG
5HSUHVHQWDWLYHH[DPSOHVIRUWKHVHFRQWUROYDULDEOHVDUHJLYHQ
LQFehler! Verweisquelle konnte nicht gefunden werden.
7KH PRVW LPSRUWDQW H[WHUQDO SDUDPHWHUV EDVHG RQ ZKLFK
FRQWUROYDULDEOHVDUHDGDSWHGDUHSURGXFWVHUYLFHDQGPDUNHW
FKDUDFWHULVWLFV )XUWKHUPRUH GLIIHUHQW W\SHV RI NH\
SHUIRUPDQFHLQGLFDWRUV.3,ZLWKZKLFKWKHHIIHFWLYHQHVVDQG
HIILFLHQF\ RI ,36ð GHOLYHU\ FDQ EH PHDVXUHG >@ UHSUHVHQW
WDUJHW YDOXHV IRU WKH ,36ð GHOLYHU\ RUJDQL]DWLRQ Fehler! 
Verweisquelle konnte nicht gefunden werden.:KLOH WKH
IDFW WKDW ERWK H[WHUQDO SDUDPHWHUV DQG WDUJHW YDOXHV VWURQJO\
LQIOXHQFH WKH RSWLPDO ,36ð GHOLYHU\ RUJDQL]DWLRQ LV EH\RQG
TXHVWLRQ WKH UROH RI G\QDPLF EXVLQHVVPRGHO FKDUDFWHULVWLFV
KDVQRWEHHQH[DPLQHGVRIDU7KHUHIRUHLQWKHIROORZLQJWKH
GLUHFWDQGLQGLUHFWLQIOXHQFHVRIEXVLQHVVPRGHOFKDUDFWHULVWLFV
RQWKHGHOLYHU\RUJDQL]DWLRQZLOOEHH[SODLQHGZLWKWKHKHOSRI
VRPHH[DPSOHV
3RWHQWLDOO\HDFK,36ðRQWKHPDUNHWFDQKDYHDQLQGLYLGXDO
EXVLQHVVPRGHOZKLFKFKDUDFWHUL]HVDQGGHILQHV WKHEHQHILWV
DQG UHVSRQVLELOLWLHV IRU DOO LQYROYHG SDUWQHUV 7KH GLIIHUHQW
EXVLQHVVPRGHOFKDUDFWHULVWLFV LQIOXHQFH WKHRSWLPDOGHOLYHU\
RUJDQL]DWLRQLQWZRZD\V)LUVWO\WKHUHLVDQLQGLUHFWLQIOXHQFH
WKURXJKWKHWDUJHWYDOXHVRI,36ðGHOLYHU\7KHVHDUHGLIIHUHQW
W\SHVRINH\SHUIRUPDQFHLQGLFDWRUV.3,ZKLFKPHDVXUHWKH
HIIHFWLYHQHVV DQG HIILFLHQF\ RI ,36ð GHOLYHU\ IURP ERWK WKH
FXVWRPHU¶VDQGWKHSURYLGHU¶VSRLQWRIYLHZ>@)RUH[DPSOH
WKHPDFKLQHDYDLODELOLW\LVWKHUHODWLYHDPRXQWRIWLPHGXULQJ
ZKLFK WKH PDFKLQH LV DEOH WR SURYLGH LWV VSHFLILHG IXQFWLRQ
%DVHG RQ WKH UHYHQXH PRGHO WKH SURYLGHU¶V UHYHQXH FDQ EH
GLUHFWO\ UHODWHG WR WKH DFKLHYHG PDFKLQH DYDLODELOLW\
&RQVHTXHQWO\ LQRUGHUWRPD[LPL]HPDFKLQHDYDLODELOLW\DQG
SUHYHQWXQH[SHFWHGEUHDNGRZQVDQDGDSWDWLRQRIWKHGHOLYHU\
RUJDQL]DWLRQPLJKWEHQHFHVVDU\,QWKLVFDVHWKH.3,PDFKLQH
DYDLODELOLW\UHSUHVHQWVDPHGLDWRUYDULDEOHIRUWKHLQIOXHQFHRI
EXVLQHVVPRGHOFKDUDFWHULVWLFVFehler! Verweisquelle konnte 
nicht gefunden werden.
6HFRQGO\VRPHW\SHVRIEXVLQHVVPRGHOFKDUDFWHULVWLFVKDYH
D GLUHFW LQIOXHQFH RQ WKH RSWLPDO GHOLYHU\ RUJDQL]DWLRQ )RU
H[DPSOH LQ D SURYLGHUGULYHQ EXVLQHVV PRGHO WKH SURYLGHU
SHUIRUPV PRVW RI WKH VHUYLFH GHOLYHU\ DQG SURGXFWLRQ
SURFHVVHVLQFOXGLQJWKHRSHUDWLRQRIWKH,36ðDWWKHFXVWRPHU¶V
VLWH>@7KXVKHKDVDPXFKEHWWHUFRQWURORYHUWKHW\SHDQG
WLPHRIGHOLYHU\SURFHVVHV7KLVFDQEHXVHGWRVPRRWKRXWDQG
EDODQFHFDSDFLW\XWLOL]DWLRQZLWKLQWKHSURYLGHUQHWZRUNWKXV
UHGXFLQJWKHRYHUDOOGHPDQGIRUUHVRXUFHVZLWKLQWKHQHWZRUN
:KLOHWKHJLYHQH[DPSOHVDUHTXLWHVWUDLJKWIRUZDUGDQGWKH
IDFWWKDWWKHVHSDUDPHWHUVVWURQJO\LQIOXHQFHWKH,36ðGHOLYHU\
RUJDQL]DWLRQVHHPVREYLRXVWKHPHFKDQLVPVDQGG\QDPLFVRI
WKHGLIIHUHQWW\SHVRILQIOXHQFHDUHUDWKHUFRPSOH[+HQFHWKH
DLP RI WKLV SDSHU LV QRW WR UHYHDO DOO SRVVLEOH W\SHV RI
LQWHUGHSHQGHQFLHVEXWWRVKRZKRZWKHVHFDQEHUHSUHVHQWHGLQ
DQ DJHQWEDVHG VLPXODWLRQ PRGHO 7KLV LV WKH DLP RI WKH
IROORZLQJVHFWLRQVDQG6HFWLRQSXWVWKHPDLQHPSKDVLV
 UHYHQXHPRGHO
 ULVNVKDULQJ
 VHUYLFHLQLWLDWLYH
 RZQHUVKLSRI,36ð
 WDVNGLVWULEXWLRQDQGSURFHVV
UHVSRQVLELOLW\
EXVLQHVVPRGHOFKDUDFWHULVWLFV
 UHYHQXHPRGHO
 ULVNVKDULQJ
 VHUYLFHLQLWLDWLYH
 RZQHUVKLSRI,36ð
 WDVNGLVWULEXWLRQDQGSURFHVV
UHVSRQVLELOLW\
EXVLQHVVPRGHOFKDUDFWHULVWLFV
 UHYHQXHPRGHO
 ULVNVKDULQJ
 VHUYLFHLQLWLDWLYH
 RZQHUVKLSRI,36ð
 WDVNGLVWULEXWLRQDQGSURFHVV
UHVSRQVLELOLW\
EXVLQHVVPRGHOFKDUDFWHULVWLFVSURGXFWVHUYLFHDQGPDUNHW
FKDUDFWHULVWLFV
 DYHUDJHOLIHVSDQ
 IDLOXUHUDWH
 VHUYLFHWHFKQLFLDQOHDUQLQJUDWH
 PDLQWDLQDELOLW\
 GHOLYHU\SURFHVVGXUDWLRQ
 PDUNHWJURZWKUDWH
 SURGXFWFRPSOH[LW\
 DYDLODEOHSDUWQHUV
PHGLDWRUYDULDEOHV
 IOH[LELOLW\RIUHVRXUFHV
 QXPEHURIUHVRXUFHVQHWZRUN
SDUWQHUV
 DPRXQWRIH[WHUQDOSDUWQHUV
 FHQWUDOL]DWLRQGHFHQWUDOL]DWLRQ
 UHPRWHVHUYLFH
 FRQGLWLRQPRQLWRULQJV\VWHPV
 SUHYHQWLYHUHDFWLYHPDLQWHQDQFH
 UHVRXUFHTXDOLILFDWLRQSURILOHV
 VHUYLFHUHJLRQV
,36ðGHOLYHU\RUJDQL]DWLRQ
FR
QW
UR
OY
DU
LD
EO
HV
 UHYHQXHPRGHO
 ULVNVKDULQJ
 VHUYLFH QLWLDWLYH
 RZQHUVKLSRI,36ð
 WDVNGLVWULEXWLRQDQGSURFHVV
UHVSRQVLELOLW\
EXVLQHVVPRGHOFKDUDFWHULVWLFV
 PDFKLQHDYDLODELOLW\
 PHDQWLPHWRSUREOHPVROXWLRQ
 UHVRXUFHXWLOL]DWLRQ
 UHVRXUFHFRVWV
 WUDYHOWLPHV
 SUHGLFWDELOLW\RIGHOLYHU\SURFHVVHV
WDUJHWYDOXHVRI,36ðGHOLYHU\
LQGLYLGXDOIRUHDFK,36ð
H[HPSODU\LQIOXHQFHVEHWZHHQEXVLQHVVPRGHO
FKDUDFWHULVWLFVDQGGHOLYHU\RUJDQL]DWLRQ
)LJXUH,QIOXHQFHRIEXVLQHVVPRGHOFKDUDFWHULVWLFVRQ,36ðGHOLYHU\RUJDQL]DWLRQ
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RQWKHFRQFHSWLRQRIWKHVLPXODWLRQPRGHO)RUIXUWKHUUHDGLQJ
DQGGHWDLOVSOHDVHVHH>@
5. The simulation model 
)RU VXSSRUWLQJ VWUDWHJLF GHFLVLRQPDNLQJ LQ ,36ð QHWZRUN
SODQQLQJ WKH VLPXODWLRQ PRGHO QHHGV WR EH D JRRG
UHSUHVHQWDWLRQRIWKHUHDO,36ðGHOLYHU\RUJDQL]DWLRQ+HQFHWKH
VWUXFWXUHRIWKHXQGHUO\LQJVLPXODWLRQPRGHOLQWKLVDUWLFOHZDV
GHULYHGIURPDUHDORUJDQL]DWLRQDQGYDOLGDWHGE\PHDQVRIUHDO
GDWDIURPSUDFWLFH+RZHYHUWKHVFHQDULRGLVFXVVHGLQVHFWLRQ
 KDV D FRQFHSWXDO FKDUDFWHU ZLWK ILFWLRQDO GDWD GXH WR D
FRQILGHQWLDOLW\DJUHHPHQWZLWKWKHLQGXVWULDOSDUWQHU
7KHDJHQWEDVHGPRGHOLQJDSSURDFK$%0LVDQDGHTXDWH
VLPXODWLRQPHWKRGIRUPRGHOLQJDQGVLPXODWLQJWKHXQGHUO\LQJ
UHVHDUFKTXHVWLRQRIWKLVSDSHU$VRSSRVHGWRRWKHUVLPXODWLRQ
PRGHOLQJWHFKQLTXHVHJV\VWHPG\QDPLFVDQGGLVFUHWHHYHQW
VLPXODWLRQ$%0VXSSRUWVWKHPRGHOLQJRIREMHFWVDQGDFWRUV
UHSUHVHQWHG E\ DJHQWV ZKLFK FRPPXQLFDWH ZLWK HDFK RWKHU
UHDFWWRHYHQWVEDVHGRQLQWHUQDOEHKDYLRUDOUXOHVDQGVWDWHVDQG
PRYH ZLWKLQ D JHRJUDSKLFDO DUHD >@ 7KH VLPXODWLRQ
PRGHOKDVEHHQLPSOHPHQWHGZLWK$Q\/RJLF8QLYHUVLW\
7KHPRVW LPSRUWDQW DJHQWVZLWKLQ WKHPRGHO DUHPDFKLQH
DJHQWV DQG ILHOG VHUYLFH HQJLQHHU )6( DJHQWV )6( DJHQWV
WUDYHOLQWKHJHRJUDSKLFDODUHDRIWKHVHUYLFHRUJDQL]DWLRQDQG
GHOLYHU VHUYLFHSURFHVVHVEDVHGRQ VFKHGXOHGPLVVLRQV(DFK
)6(KDVDGHILQHGVHWRIVNLOOVDQGDKRPHORFDWLRQWRZKLFK
KHRUVKHPXVWUHWXUQRQZHHNHQGV
:LWKLQWKHVLPXODWLRQPLVVLRQVDUHDXWRPDWLFDOO\FUHDWHGE\
WKHPDFKLQHDJHQWVHJEDVHGRQHDFK,36ð¶VEXVLQHVVPRGHO
FKDUDFWHULVWLFV UHJXODU SUHYHQWLYH PDLQWHQDQFH QHHGV WR EH
GHOLYHUHG LQ IL[HG WLPH LQWHUYDOV )XUWKHUPRUH EDVHG RQ D
SUHGHILQHG GLVWULEXWLRQ IXQFWLRQ DQG WKH HIIHFWLYHQHVV DQG
LQWHUYDO RI SUHYLRXV PDLQWHQDQFH SURFHVVHV PDFKLQH
EUHDNGRZQV RFFXU LQ LUUHJXODU LQWHUYDOV $GGLWLRQDO GHOLYHU\
SURFHVVHV VXFK DV LQVWDOODWLRQV XVHU WUDLQLQJV DQG HYHQ
FRQGLWLRQEDVHGPDLQWHQDQFHSURFHVVHVFDQEHVLPXODWHGWRR
0LVVLRQVDUHDVVLJQHGWR)6(EDVHGRQWKHGXHGDWHRIWKH
PLVVLRQDQG)6(FKDUDFWHULVWLFVVXFKDVVNLOOVFXUUHQWORFDWLRQ
DQGKRPHORFDWLRQDYDLODELOLW\DVZHOODVFXUUHQWZRUNORDG)RU
IXUWKHULQIRUPDWLRQUHJDUGLQJWKHVLPXODWLRQPRGHOVHH>@
6. Evaluation Scenario 
,Q WKLV VHFWLRQ DQ HYDOXDWLRQ VFHQDULR IRU WKH VLPXODWLRQ
PRGHOLVJLYHQ7KHSXUSRVHRIWKLVVFHQDULRLVWRHYDOXDWHWKH
JHQHUDOSURFHGXUHRIVLPXODWLRQEDVHG,36ðQHWZRUNSODQQLQJ
DQG WR GHPRQVWUDWH KRZ EXVLQHVV PRGHO FKDUDFWHULVWLFV FDQ
KDYHDQLPSDFWRQWKHRUJDQL]DWLRQRI,36ðGHOLYHU\,QRUGHUWR
KDYHDVRXQGVWDWLVWLFDOEDVLVIRUHDFKVLPXODWLRQUXQDSHULRG
RI\HDUVZDVVLPXODWHGDIWHUDZDUPXSSKDVHRI\HDUV
'XULQJ HDFK UXQ DOO SDUDPHWHUV ZHUH KHOG FRQVWDQW )RU WKH
VFHQDULR WKDW LV SUHVHQWHG LQ WKH IROORZLQJ RQH FRPSOHWH
VLPXODWLRQUXQRI\HDUVZDVFRPSXWHGLQDSSUR[LPDWHO\
PLQXWHVRQDFRPSXWHUZLWKD*+]&38DQG*%5$0
,QWKHHYDOXDWLRQVFHQDULRDILFWLRQDOFRPSDQ\LVFRQVLGHUHG
ZKLFK RIIHUVPDFKLQH WRROV DQG GLIIHUHQW W\SHV RI LQWHJUDWHG
VHUYLFHV DV ,36ð LQ *HUPDQ\ 7KH FRPSDQ\ KDV DQ LQVWDOOHG
EDVLV RI  PDFKLQHV ZKLFK VWD\V FRQVWDQW GXULQJ DOO
VLPXODWLRQUXQV+HQFHLQWKHVLPXODWLRQDQHZPDFKLQHVDOH
ZLWKVXEVHTXHQWLQVWDOODWLRQRFFXUVHDFKWLPHZKHQDQH[LVWLQJ
PDFKLQHGURSVRXWRIWKHLQVWDOOHGEDVLV$OWKRXJKHDFK,36ðLV
VSHFLILFDOO\ WDLORUHG WR PHHW LQGLYLGXDO FXVWRPHU QHHGV WKH
LQVWDOOHGEDVLVFDQEHFOXVWHUHGLQIRXUEDVLFPDFKLQHW\SHV$
% & ' )RU VLPSOLILFDWLRQ UHDVRQV RQO\ WKUHH W\SHV RI
VHUYLFHV DUH LQLWLDOO\ FRQVLGHUHG SUHYHQWLYH PDLQWHQDQFH
UHSDLU DQG LQVWDOODWLRQV+HQFH LQ FRPELQDWLRQZLWK WKH IRXU
PDFKLQHW\SHVGLIIHUHQWW\SHVRIGHOLYHU\SURFHVVHVH[LVW
7R GHOLYHU WKHVH SURFHVVHV  IXOOWLPH ILHOG VHUYLFH
HQJLQHHUV)6(DUHDYDLODEOH7KH\DUHGLUHFWO\HPSOR\HGE\
WKH,36ðSURYLGHU(DFK)6(KDVDQLQGLYLGXDOO\GHILQHGVHWRI
VNLOOVZKLFKDUHFRQVLGHUHGGXULQJWKHDVVLJQPHQWRIGHOLYHU\
SURFHVVHV)6(KDYHZRUNLQJKRXUVIURPDPWRSP0RQGD\
WR)ULGD\+RZHYHUDVLQUHDOLW\)6(DUHVRPHWLPHVLOORURQ
KROLGD\DQGWKH\FDQZRUNRYHUWLPHLIUHTXLUHG
)RU WKLV ILFWLRQDO FRPSDQ\ IRXU GLIIHUHQW VFHQDULRV ZHUH
H[DPLQHG7KHVFHQDULR6UHSUHVHQWVWKHLQLWLDOVLWXDWLRQZLWK
QRFKDQJHVDWDOO,QVFHQDULR6RIWKHFXVWRPHUVKDYH
VZLWFKHG WR DQ DYDLODELOLW\RULHQWHG UHYHQXH PRGHO ZLWKRXW
DQ\ FKDQJHV WR WKH GHOLYHU\ RUJDQL]DWLRQ ,Q 6 FRQGLWLRQ
PRQLWRULQJ V\VWHPV KDYH EHHQ LPSOHPHQWHG IRU WKRVH
FXVWRPHUV ZLWK DYDLODELOLW\RULHQWHG UHYHQXH PRGHOV ,Q
DGGLWLRQWRWKDWLQ6WKHSURYLGHUFROODERUDWHVZLWKDQH[WHUQDO
SDUWQHUZKR WDNHVRYHUSDUWRI WKHGHOLYHU\SURFHVVHV ,Q WKH
IROORZLQJ WKH VFHQDULRV DQG WKH VLPXODWLRQ UHVXOWV ZLOO EH
GHVFULEHGLQGHWDLO
,QWKHLQLWLDOVLWXDWLRQVFHQDULR6DOO,36ðDUHRIIHUHGLQD
WUDQVDFWLRQEDVHGEXVLQHVVPRGHOLHWKHFXVWRPHUVSD\IRUWKH
PDFKLQHLWVHOIDQGHDFKVHUYLFHGHOLYHU\VHSDUDWHO\$QDQQXDO
UHYHQXHRIDERXWPLOOLRQ¼LVJHQHUDWHGZLWKPDLQWHQDQFH
DQGUHSDLUVHUYLFHV$QQXDOSURILWUHYHQXH FRVWV LVDURXQG
N¼)LJXUH+RZHYHUPDQ\RIWKHFXVWRPHUVHVSHFLDOO\
WKRVHWKDWKDYHPDFKLQHVRIW\SH&DQG'DUHQRWFRQWHQWZLWK
WKHWHFKQLFDODYDLODELOLW\RIWKHPDFKLQHZKLFKLVRQDYHUDJH
DURXQG&DQG'UHVSHFWLYHO\,QDPDUNHWLQJ
VXUYH\ WKH ,36ð SURYLGHU IRXQG RXW WKDW DURXQG  RI WKH
FXVWRPHUV ZLWK PDFKLQH W\SH & DQG ' ZRXOG VZLWFK WR DQ
DYDLODELOLW\RULHQWHG EXVLQHVV PRGHO LI VXFK D PRGHO ZHUH
RIIHUHG7KHVHFXVWRPHUVDFFRXQWIRUDURXQGRIWKHWRWDO
LQVWDOOHGEDVLV
+HQFH WKH PDQDJHUV RI WKH ,36ð SURYLGHU HYDOXDWH DQ
DYDLODELOLW\EDVHGUHYHQXHPRGHOLQZKLFKFXVWRPHUVDUHQRW
FKDUJHG IRU HDFK GHOLYHU\ SURFHVV VHSDUDWHO\ EXW IRU WKH
DFWXDOO\ DFKLHYHG DYDLODELOLW\ OHYHO GXULQJ D SHULRG RI WKUHH
PRQWKV7KHTXDUWHUO\UHYHQXHEDVHGRQWKHDYDLODELOLW\OHYHO
LVVKRZQLQ)LJXUH$VVKRZQWKH,36ðSURYLGHUZRXOGFKDUJH
WKHFXVWRPHUDWKUHHPRQWKO\IHHRI¼LIDQDYDLODELOLW\RI
 FRXOG EH DFKLHYHG ,I WKH TXDUWHUO\ DYDLODELOLW\ GURSV
EHORZDSHQDOW\RI¼KDVWREHSDLGWRWKHFXVWRPHU
)RUWKHSXUSRVHRIWKLVVWXG\LWLVDVVXPHGWKDWWKHVHOOLQJSULFH
RUWKHDQQXDOUHQWRIWKHPDFKLQHDUHQRWDIIHFWHGE\WKHFKDQJH
RIUHYHQXHPRGHOIRUVHUYLFHGHOLYHU\
,Q WKH IROORZLQJ WKRVH PDFKLQHV RI W\SH & DQG ' ZLWK
DYDLODELOLW\EDVHG UHYHQXH PRGHOV DUH GHQRWHG DV &$ DQG
'$ $V VWDWHG DERYH &$ DQG '$ VXP XS WR 
PDFKLQHVZKLFKLVDERXWRIWKHLQVWDOOHGEDVLV)LJXUH
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
)LJXUH5HYHQXHFRVWVDQGSURILWIRUWKHIRXUVFHQDULRV

)LJXUH$YDLODELOLW\EDVHGUHYHQXHPRGHOIRUPDFKLQHW\SHV&DQG'
,QDILUVWVFHQDULR6QRWKLQJLVFKDQJHGEXWWKHUHYHQXH
PRGHO 7KHUHIRUH DSDUW IURP VWDWLVWLFDO IOXFWXDWLRQV WKH
VLPXODWHG YDOXHV IRU WKH WHFKQLFDO DYDLODELOLW\ DUH DOPRVW WKH
VDPH DV LQ 6 )LJXUH  +RZHYHU ZLWK WKH QHZ UHYHQXH
PRGHOIRUPDFKLQHW\SHV&$DQG'$WKH,36ðSURYLGHUZLOO
VXIIHU DQ DQQXDO ORVV RI DURXQG N¼ ± FRPSDUHG WR N¼
SURILWLQWKHLQLWLDOVLWXDWLRQ6)LJXUH7KLVORVVLVFDXVHG
E\ D GHFOLQH LQ UHYHQXH GXH WR ORZ DYDLODELOLW\ OHYHOV IRU
PDFKLQHW\SHV&$DQG'$VLQFHFRVWVUHPDLQDWDVWDEOH
OHYHOFRPSDUHGWRWKHLQLWLDOVLWXDWLRQ
,QVFHQDULR6WKHSURYLGHUHYDOXDWHVWKHSRVVLELOLW\WRRIIHU
WKH DYDLODELOLW\RULHQWHG SULFLQJ RQO\ LQ FRPELQDWLRQ ZLWK
FRQGLWLRQPRQLWRULQJ &0 V\VWHPV :LWK WKH KHOS RI
LQWHJUDWHG &0VHQVRUV DQG WKH WUDQVPLVVLRQ RI PDFKLQH DQG
VHQVRUGDWDWRWKH,36ðSURYLGHUDQHDUO\GHWHFWLRQUDWHRIDERXW
RIDOOVHULRXVGHIHFWV LVH[SHFWHG+HQFH LQRI WKH
FDVHV WKH SURYLGHU LV ZDUQHG DURXQG ILYH GD\V SULRU WR DQ\
PDFKLQHEUHDNGRZQ7KDWZD\WKHSURYLGHUKRSHVWRDFKLHYH
DKLJKHUDYDLODELOLW\OHYHODQGWKXVKLJKHUUHYHQXHIRUPDFKLQH
W\SHV&$DQG'$$VSUHVHQWHGLQ)LJXUHWKLVHIIHFWFDQ
EHUHDOL]HGDQGDQDQQXDOSURILWRIN¼LVDFKLHYHG+RZHYHU
WKH UHYHQXH LV VWLOO UHPDUNDEO\ ORZHU WKDQ LQLWLDOO\ZKLFK LV
SULPDULO\FDXVHGE\VORZUHDFWLRQWLPHVGXHWRRYHUORDGRIWKH
VHUYLFHZRUNIRUFH

)LJXUH0DFKLQHW\SHVLQLQVWDOOHGEDVLV66DQG6

)LJXUH$YHUDJHDYDLODELOLW\IRUPDFKLQHW\SHV
7KHUHIRUHLQVFHQDULR6WKHSURYLGHUGHFLGHVWRFRRSHUDWH
ZLWK D VHUYLFH VXSSOLHU ZKR DOVR ZRUNV IRU VHYHUDO RWKHU
FRPSDQLHV KDV D QDWLRQZLGH QHWZRUN RI WHFKQLFLDQV DQG
SURPLVHV IDVW UHDFWLRQ WLPHV'XH WR ODFNRI VSHFLILF WUDLQLQJ
DQGH[SHULHQFHWKHVHH[WHUQDOWHFKQLFLDQVFDQRQO\EHDVVLJQHG
WR URXWLQH WDVNV VXFK DV FRQGLWLRQPRQLWRULQJ PDLQWHQDQFH
SURFHVVHV ZKLFK FDQ EH H[HFXWHG DFFRUGLQJ WR VWDQGDUG
RSHUDWLRQ SURFHGXUHV DQG GR QRW UHTXLUH HUURUWUDFNLQJ
DFWLYLWLHV$SRVLWLYH VLGHHIIHFWRIFRRSHUDWLRQZLWK WKH VXE
VXSSOLHU LV WKDW WKH H[WHUQDO WHFKQLFLDQV FDQ EH XWLOL]HG WR
FRPSHQVDWHIOXFWXDWLRQVLQZRUNORDGVLQFHQRIL[HGFRVWVDUH
LQFXUUHG ([WHUQDO WHFKQLFLDQV DUH SDLG RQO\ IRU GULYLQJ DQG
ZRUNLQJWLPHDQGRSSRVHGWRWKHSURYLGHU¶VRZQHPSOR\HHV
QRWIRULGOHWLPH+RXUO\UDWHVDUHVOLJKWO\KLJKHUIRUH[WHUQDO
)6( ¼K WKDQ IRU LQWHUQDO RQ DYHUDJH  ¼KRXU 7KH
QXPEHURILQWHUQDO)6(ZDVUHGXFHGIURPWR$VFDQEH
VHHQLQ)LJXUHVLJQLILFDQWO\KLJKHUOHYHOVRIDYDLODELOLW\FDQ
EHDFKLHYHGIRUWKRVHPDFKLQHVRIW\SH&$DQG'$
 ZKLFK DUH SULFHG RQ DQ DYDLODELOLW\RULHQWHG EDVLV
+HQFHDOWKRXJKFRVWVIRUSHUVRQQHOLQFUHDVHE\DURXQGN¼
SHU \HDU DQ DQQXDO SURILW IURP VHUYLFH GHOLYHU\ RYHU DOO
PDFKLQH W\SHV RI DURXQG N¼ FDQ EH H[SHFWHG %HVLGHV
KLJKHUSURILWVDQGFXVWRPHUVDWLVIDFWLRQDODUJHUSURSRUWLRQRI
SODQQDEOH GHOLYHU\ SURFHVVHV FDQ EH DFKLHYHG 'XH WKHVH
SRVLWLYH HIIHFWV WKH RIIHULQJ RI DYDLODELOLW\EDVHG SULFLQJ
FRPELQHG ZLWK XSJUDGLQJ H[LVWLQJ PDFKLQHV ZLWK FRQGLWLRQ
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PRQLWRULQJWHFKQRORJ\DQGFROODERUDWLRQZLWKH[WHUQDOSDUWQHUV
LVZRUWKFRQVLGHULQJ
7. Summary and Outlook 
7KH UHVHDUFK IRFXV LQ WKLV SDSHU ZDV RQ H[DPLQLQJ WKH
LQIOXHQFH RI G\QDPLF EXVLQHVV PRGHOV RQ VWUDWHJLF ,36ð
QHWZRUNSODQQLQJ,QRUGHUWREHDEOHWRWDNHWKRVHFRPSOH[DQG
KLJKO\G\QDPLFLQWHUGHSHQGHQFLHVLQWRDFFRXQWDQDJHQWEDVHG
VLPXODWLRQ PRGHO IRU VWUDWHJLF ,36ð QHWZRUN SODQQLQJ ZDV
SUHVHQWHG
$V D IRXQGDWLRQ IRU WKH VLPXODWLRQ PRGHO WKH
LQWHUGHSHQGHQFLHVEHWZHHQ,36ðEXVLQHVVPRGHOVDQGWKH,36ð
GHOLYHU\RUJDQL]DWLRQZHUHGLVFXVVHG,WEHFDPHDSSDUHQWWKDW
WKH,36ðVSHILFLILFEXVLQHVVPRGHOFKDUDFWHULVWLFVLQIOXHQFHWKH
RSWLPDO GHOLYHU\ RUJDQL]DWLRQ LQ WZR GLIIHUHQW ZD\V )LUVWO\
WKHUHLVDQLQGLUHFWLQIOXHQFHWKURXJKWKHWDUJHWYDOXHVRI,36ð
GHOLYHU\ HJ PDFKLQH DYDLODELOLW\ 6HFRQGO\ VRPH NLQGV RI
EXVLQHVVPRGHO FKDUDFWHULVWLFV GLUHFWO\ LQIOXHQFH WKH RSWLPDO
,36ðGHOLYHU\RUJDQL]DWLRQHJWKHSURFHVVUHVSRQVLELOLW\LQD
SURYLGHUGULYHQEXVLQHVVPRGHO
%DVHG RQ WKLV DQ DJHQWEDVHG VLPXODWLRQ PRGHO ZDV
GHVFULEHG ZKLFK LV VXLWDEOH WR PRGHO WKH GLIIHUHQW W\SHV RI
LQWHUGHSHQGHQFLHV EHWZHHQ EXVLQHVV PRGHO DQG GHOLYHU\
RUJDQL]DWLRQ7KHUHVXOWVRIDVFHQDULRVWXG\RIDILFWLRQDO,36ð
SURYLGHUKDYHEHHQGHVFULEHG)RXUVFHQDULRUXQVZLWKGLIIHUHQW
FRQILJXUDWLRQV FOHDUO\ VKRZ WKH LPSDFW RI G\QDPLF EXVLQHVV
PRGHODGDSWDWLRQVRQWKH,36ðQHWZRUNVWUXFWXUH
7KHGHVFULEHG$%0DSSURDFKFRQVLGHUDEO\HPSKDVL]HVWKH
UHOHYDQFHRIVLPXODWLRQWRROVLQWKHGHVLJQDQGUHVWUXFWXULQJRI
,36ðQHWZRUNVDQGIRUVWUDWHJLFFDSDFLW\SODQQLQJGHFLVLRQV,Q
IXWXUH WKH SURYLVLRQ RI VXFK DSSURDFKHV DQG WKH DVVRFLDWHG
GHFLVLRQ VXSSRUW WRROV LV H[WUHPHO\ LPSRUWDQW IRU PDQDJHUV
GHDOLQJ ZLWK FRPSOH[ ,36ð VROXWLRQV 7KHUH DUH DOVR RWKHU
GHFLVLRQ VXSSRUW WRROV IRU DQDO\]LQJ DQG VLPXODWLQJG\QDPLF
V\VWHPVVXFKDVGLVFUHWHHYHQWPRGHOLQJDQGV\VWHPG\QDPLFV
7KHVHPRGHOLQJDSSURDFKHVFRUUHVSRQGWRGLIIHUHQWDEVWUDFWLRQ
OHYHOV'LVFUHWHHYHQWPRGHOLQJLVPRUHVXLWDEOHIRUVLPXODWLRQV
DWWKHRSHUDWLRQDOOHYHOV\VWHPG\QDPLFVLVPRUHVXLWDEOHIRU
VLPXODWLRQDWKLJKOHYHOVRIDEVWUDFWLRQ$%0FDQEHXVHGDWDOO
OHYHOV RI DEVWUDFWLRQ'XH WR WKH LQWHUGLVFLSOLQDU\ DQGPXOWL
OHYHO FKDUDFWHU RI ,36ð IXWXUH UHVHDUFK VKRXOG IRFXV RQ WKH
FRPELQDWLRQ RI WKHVH VLPXODWLRQ DSSURDFKHV E\ XVLQJ PXOWL
PHWKRGVLPXODWLRQPRGHOLQJ WRROV VXFKDV$Q\/RJLF6XFKD
PL[HGODQJXDJHDSSURDFKFRXOGEHGLUHFWO\DSSOLFDEOHWRDZLGH
YDULHW\RIFRPSOH[PRGHOLQJSUREOHPVWKDWDUHW\SLFDOIRU,36ð
QHWZRUNVDQGWKHFRUUHVSRQGLQJEXVLQHVVPRGHOV
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